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(54) PRODUCTION OF BRASS AND PRODUCING EQUIPMENT THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a brass material with a fine crystal structure having high 
ductility to high speed external force and moreover excellent in strength, corrosion resistance 
and cuttability by subjecting a brass stock contg. a specified amt. of Zn to hot extrusion molding 
at a specified temp, and thereafter subjecting this brass extruded material to specified cooling. 
SOLUTION: A brass stock having 37 to 46 wt.% apparent Zn content is subjected to hot 
extrusion at 480 to 650° C, desirably at about 480 to 600° C, desirably at the reduction of 
cross-section of about >90%. This brass extruded material is cooled to <400° C at a rate of > 
0.4 K/sec after the hot extrusion. In this way, a brass member with a fine crystal structure 
having a crystal structure of a+B at ordinary temp., in which the area ratio of the fi phase is > 
20%, desirably about 30 to 80%, and moreover, the average crystal grain size of the a phase and 
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6 phase is <15 fxm is obtd. l^^this member exhibits high ductility to^^ speed external force 
because of the dispersed generation of the strains of metallic crystals at the time of 
deformation in the case of being applied with external force and moreover obtains corrosion 
resistance, strength and cuttability based on the a phase and B phase. 
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[fiLtS-eSCfcAi&H,^ #^©^g[Sl±©fc»© — 3 WL/fcTtBf*)S. C©<fc-5&a + £ + T©tSJ|«Jgre 

©*?*»Snfi*lfrc4-C*S. O^L. ffMiOKr* tt. T«©tt3*«ft&Jr»J:9R:-r*fctf>«:. rta©^ 

tS) <tl^XPS*UO^< ^rj. ^WKSSe^seftT [ 0 0 3 5 ] #^tea£-3rtfl»lte£IJ^*6J±3i* 

*. cnKjPtb. *|feW©iH^. ^KHSHtt, W&tt Aittfltt. ^^©ffl^ScjSffl-C^** 1 . 
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C0036] #f£ip§©;* ^{cj?rj©jgjffia. *&ffl(D£m 

[0037] 

[%W<D*ifi©0S3 C u - Z nS*©m£#©/B&W:. 

[0038] $|6liO-o©llH, ±JBig*$f4£|S|-t 
i*tt£ft:&(C, C u - Z n ayfl^©*&atB©#ttCC« 

^C>fcS>-S-©iftt3E£g@8<Jk:ffiffi L-<fc 3 £ ?2>&b\S. 

C ©«fc 5 K&*£llffl©^W3&3fctt@/EffJK:Sl;*. 
[0039] Cft4C*tU ±12© 

MStl©SSIJWi1-K:iteS«i©^:#34>a^SE-c 
Si5CiS?fflU. C©W^©fiS*«:J:n«, mi 
K. T*H%^8l*<JfflTiciK:<fcf)|f^©!^14*J5S(#3 

C &«: J: <3j^©#tt*^#SnS. 
[0 040] r^*Ttti3tfS;fc#:RtfSf§©*Stt£3fc 
£ fc«)©— ^©^^^g <!: L-"C. S n ©gSJjn*s|S 
ffl-C#4„ L*>U Sn©^Mi$U^5£tt©<5T££D 
Stt*©^ ®j*ffl©^I^W(C«^3g-C*e. C©W 

W3E£«*afc. S4K, SS©S©S»t^ 

[0041] *mi®m&m?i*±m<m3Zf$MifiiZim 
©i^ B a a ti©«Fi4*siiBLT:te< c t&mm-c&z *>. m 

1 tt. C u - Z ( jffj) KIh5 3 0©^StB© 

8Cu, ftZn, «Sn©ttt«:mt. 
[0 042] Sl#>6#&J:5tc. jffiCuteWJtte. ^ 
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ffit^R^WBU14 («JSU©^3) SHc*Jl»-C& 
•S. -£©tt*). S£**^Zn^JjnUfcCu-Zn^ 
(ftM) &fc<mm$ti-C(,*Z>. Cu-Zn^t«, 
z n ©sarasK «fc -p -Cj£Hffli8**fl& IU»W±© Z 
n^Tfi* 3 7 w t %felTi Ltctg&K.\tatmtet & 
0 . jy&W±© Z n^Wfi£ 3 7 w t %W±i l/fct§£ 
CCtt£ffi#3Hi* (a + |3XW). EKBSI'WiOZ 
n^rfi£tt«>'r<i:TtB*«lttS (a + £ + 7\ a + 
T. /3 + tXBt). ZnCXO^WS^iK-Cfe. S 
10 n <-£©Z nM§Stt 2 £85*0 bX®%<D®$m 

*m?h. n&v±.<ozn-&%wifim%.xrmmti 

S„ CC-C, rm»Hf±©Zn^WSJ it^fflUB. 
A*CuMi(wt%), B4ZnMi(wt 
%) . t£SSJjnUfcf&37clg Sn) ©ZnS 

fi. Q*-e©fB37cfg©#WS Cwt%) iLfciS. 
r { (B+t • Q) / (A + B+ t • Q) } X100J 
OMR-cm^*. 

[0043] affiMBCDftflttttfttt. tefflJg&ttKft 

20 JUT^CitCjCo-CilSAeRCW^IfiliS^Ci^ 
-C#S#. Sn©S5toB£2wt%JW±CC^££jtiCflfe 
<*orL*-5<fil*J*s*-S. /S*a«affi£SB3M©#14 

m^om^^nhtitc— o©sH»tc£nii«. <sta 

30 DW^;tc««tiS. 

[0 04 4] cctc. is^© rit^ttj tkt^tox 
fl^iaig&Ktt-r-5»ttS:f!-r. i»is^<t«. cu 

iZn©-f*>MlS|®il.*^, 7kttaCCZn*s&5fcp<) 
(c^tUl/tZnMi^it), ^fK©gja<ttfctc^S 
*5ffiT-r-5.^%#^. C u - Z n&S&Zm^ZWi'gi 

ammxs>i>. ^KKse^cu-znjs^ 

40 [0045] 02~04te. *^KSt^H^© 19S 

«©iesw©«i^i«!im«:v wmmicftsmm (tb 

©^n<!:*H:kl/-r^L/'CI<^. *ife^l~19© 

*siisfa®K:*j » 4#a«aic©a o -e* Sifl i ~ 5 
\za+r<Dm&®m*mis. tSAtfioMKnfb (i5nm 

ffl3nrc»-5. SU6P96~1 2«a + /3 + r©*SH«i^ 

fesa^ifflibsn. fri&mtitcft&*i> 
50 6~ 1 9{za + e<Dmn,sm*:fii>. 
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[0 04 6] S«feffll~l 9B. *^©HS{C§£ofc 

•r. <£#©&sp&fiBo. 8K/sec *^©^*P3i 10 

gtt 1 0 OK/s e CCfc-ofc. 
[0 04 7 J 0 4KB1ftt.il/-C. TO. 2%W#CN 
/mm 2 ) J (0. 2%(DfkX^U ! i:^C-r^m t )ft 

M . r^sistt C%) j (»rafinxsa«-c©s 
&) . rug chvd j . r^rasttj (fKtnunx&ff 
®^£*)mmgi,Mm.M~c<D?m) . r«m«s!faBttj . 

UtAttj . rftiD-i/ a >Ktttj . RO fW&h 
E&6g»xttJ (WSCC14) W5htl»4. H4t? 

TO. 2%W3\ JC-3HTB. 3 0 0N/mm'*i?: 20 
^(x), 3 0 0N/mm'«J:3 5 0*i^ 
(O) . 3 50N/mm'K±4fi (®) ifWbfc. 
r^SSttJ KWTtt. sausi 0' (/SEC) "C 

1cMck<DWmfi 1 0 0 %3m*& ( x ) „ 10 0 %«± 

(O) &t/fc. r^jgijgiJtfg^j icotvctt. 
f s <fc * t£®mr* h £*f o fc*§*. ttrnftrt* < j i 
s c - 3 6 o 4 ) zmmt vtcmmt&mmifi so* 

m*'£ (x) . 8 0«±£.ft (O) iWc. 
[0048) r»fttt j «co<,>tb. B#{#fflffl£&SS 30 
W* ( J BMA T - 3 0 3 ) (c £SKi£iBllftiaRe 
ffttl», J BMA T-3 0 3{C^Sn-Ct^*(J3£S* 

(cfEo-cipfE&fTofc:. -ractofe. nraasass^rn 

0*unttT*A (O) . SfcJKSiffiKUKd^lJWlDX 
(x) tt/fc, 

[00491 riWxn-^a>85Attj tcourtt. a 
iW*^ X F&#©Tt\ 1 5 OOBSRSigjfi&Jtigft* 40 
£Dfti,>©(C.ftgft*S&oW YfrtrlAO. 8 N • mJJl± 
(x) . *tuartft (O) it/fc. rHjfiAJM: 
•HittJ (co^-ctt. ftSrs^XhftftOTC* 2 4 
*m&&SttcmtiZ:&&.l,fLi><0*:# (x) . gljft©ft 
<,>«>©*& (O) iLfc. H2-H84#>&fefeSJ:9 

-y 3 >^fttt. Wj6*K<tfMtitt-CH (O) Xtt« 

(x) i^ffl$n/c*i. -e©aft«. Tffi^3%w±a 
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®tt"C4>^ (x) tfiMffiStifc:**. Ji»W 
±©Zn $Wfi# 3 8 w t %{C$8/tft ^ffflJUX 

b#(c eta** 3 o %K.m vx^te^iph tmmztiz. 

[0 05 0] j?itaP96~l 2tt. £T©«Ftt«COl,»Tft 

(o) x«« «§» twffi^nfc. mmmi 3~i 5-c 

B. W£t£. fxa - j? a >Rfttt*i< )6©#ttT6 
(O) XB« (®) ifFIShfc. **&0tfl 3-1 5*5 
WftiSK0W*a-5>H>llAttr# <x) ifFffiSfi 

tM#©Snigg#si. 5w t%lCffitctm-tpt>tffigi!l2 
tl-S. 6~1 91*. ±X(D&&K.r>^XBk 

(O) xb« (®) iwiisnfc. 

[005 1] «TJC. *WiCMWS««)«Mtt*. 

j»ia®t*s^ffr*sc<tB. J!"tlfflia3i©J:5ft 

a&fflJOIKtftS h5KU»h ©SfiS«H4© — 3"^* 
[ 0 0 5 2 ] H 5 ». ff«HA<!>MWiea«ffilr»fcaifi 

^f^^r. SBiaKSt?*Ur*l8lfiHK«:4i«fil/fc 

rtcc-by H/rias*tfft^. c©«. ^f>^6N© 

gffifilt, ^SJ4tfft^. J*»*M**>Si. 
©^{tjiS)84l^*U. nc/tUKQ«fT9. JMftO^f 

[0 0 5 4 ] B6Reflg|7«. H5©SfSXg«cSe-5 
fc» *%^©SiS*ffi©2o©||SSF!I (*^W*^1> 

a©«SSiBI8K:B8l/-C)ltIturmOT«,>4. 06«:*ii,> 
r. rja»w±©zn*««j BH5«cwi/fc^-f-»^ 
i-cjg»3nstm©S^«cHto»). rnjg^©®@ 
agj m i*a©^*PiiSj t«t ? ^ i ©»s© 
^(cHt>o. rjfaasj so* rjfaos©»*pj b 
xf-r?7'2©isirafftHb©^ft : «cBst>-5^©-c*^. n 

7KWC, rigiSj «^7 : -^-7 , 2©^ffffll/* s *?t> 

ifc«d)iru» h©^-n (2f:^^s-cB^*??i?a D p©^ 
SaSfelS««<:ft-5) 4Jfil/. r®j»B$©/3+git^j . 
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To 

[0 05 5] metctt* 3 ?^ m&jr&tctiMLx. 

*¥ZW*m 1 Stf 2 V «HSRW<DJS»W±<D ZnS 

(ftttttfctt, 4 0 0°C£Ttt:0. 4K/sectlh(D 10 

±, »*L<«9 5%«±-C*^. 
[0056] CKDcfc 5 tt*3SW**6 1 ti 

jBRilo^b^ftc^rWW-cftS. Hcctt, H7*c 
[0 0 5 7 ] H8». «MH(D*ffiifi£*©*jS6i'C* 

n*ntt6ftfc2«»Dtri'? f (*«w«ci*h2^h 
4cc^-r*^09 1 0 &JtfeMi4 ) ©®j§as^-eo^ra 

Stt^LtTl^. Siffc^StSe Csec-lD &m 
U flM#<a*eL C%) ^t. HSS0J1 0CT6^ 30 

i9it 02 — m4tCml>tclAMffl3. 9mw 
8, 10, 1 1. ttMJMM* (J I S C-3 6 0 

[0058] ttffittBtCtt, 19 1 0 liCm? <fc *> cc, figs 
Tft#«<D«** 1 <DSM£ 1 0 0 Cm/m in] i40 
0 Cm/m i nD ©2o©^4att-CWW0o^ i 

8, 10RCM 1 (DtfJB«J6!^gtfc«, «ft<DWITOtt*t> 
o«BlJj^»i(D9 0%J&<tcab, Jt«W3acFaffl* 

[0 05 9] *«C % r»xp-^ 3 >KftteJ fcfcttS 
a^Lti^, wa^14f«i£-cte> Hi 2fc7jr*\fc5 50 
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-e<D^ IF ? -f X 7 fcl;fc£i&^4 Om/sec -C^fS^P^ 
*b/cSL 4. 9X 1 0 s Pa (5Kg/cm l ) (DtKEE 
WJ7^7 * &«Btft 9 <md 

»»o»h***»ceofc. HI lk:SWJ:5«: % 
{?98atf 1 K*. tb®0«4K:J:b^r«n/cSfrftAtt^W 

[0060] «C. rMfirtRAtWitt (BS C C 

ccttMiru, hi sksw-jcs^ tf^^vr- 

7?, NH3^,#H^ t PCC2 4^mSl//cf^ S9ft<D 
tttlitfe, HUB, H2-H4K^U/cSli6tfl 

8. 11, 1 5R»ttt8«4©K»3e* (^JS^iSUft 
©«£CDW«) ^LW^o HI 4^6. ^J£fll8, 

11, 1 5 3WttlWI4J:0*>«ffa:»SCCtt**U't: 

[006 1 ] 6t±©«fc5«:. H2Ha4fc7j*L;fc#«9J 
1 ~ 1 9tt«ffttWtt**T6. SKcjfi^fcJ: 
Hffeffll 6~ 1 g^a+iS^S^Cc^jli'C. *§ 
g*atfffl{t (1 5mdi«T) U *>o/3ffl+^<DSnSS 

1 - 5 « a + t »a»»«:*5C> r*S«tt*attB{ t 

*-f^*HT r a +r*4:/j tl»9. *JfcW6^1 2 
«a + /8 + rtt^«^*t^*S«tt*a*B^t^* 0 T 

«T ra + ^ + r^^^J iC^5o *JfeWl 3^1 5tt 

[0 06 2] J^T, *^CCSe^±ia3o<D^^^<DH 

caefittOBI«:» Sn*l. 5 w t KfilhSWLfcflffi 

[0063] H15K, ra+WtW^J KIBf 
^7SS<Dj^l*f4No. 1^7tWWS (82^8 

4i£&mistci><Dtmmv$>2>) . hi 5«ctt, tm 

No. l-7(Dfflfi£, I»tf±OZn«Sl, /3tS*0> 

^iUc„ W^ttfO®S^«. H 2 ~H4 tcB8ii LTK 
[006 4] HI 5j&>&* BA14^5^/3tB t t'OSn?SS 

iStfttt*»S±riMi'C**. HI 5*. Kf*No. 3 
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©SnaggrtU. 5w t%feLhr&£C(D£>(:ADj|gi 
^^*r<D S niggtt 0 . 5 w t %Oh, m» 
tt±0DZ n ^fTSte 3 7 w t %W±4 4 w t %«Tt* 

[0 06 5] 0ffl*<DSnigetU*, SS3§Xg"Ctf^^ 

xmx\m®toj:<Dikfr m^t. mumu 

S^5 5 0°CCDii^CC*Jl^r, ttl^O4 0 0'C*t 1( 

tt***-r^7T?**. mi 6^>e>, »*pw*&^e>4 

0 0^£r<D&2^K#0. 4K/sectti (116 

#1. 5w t%yuttrj;zctifift2>. mttzmsttcj: 

0 % t%Wm&<D±m<<C-o\<>X\Z'J>l3:< ifclOOOK/ 
s e c^'C«flP^'C#^C<b^5iiS-C#/Co £&M 
mU&& 5 5 0 'CO^WCft < 4 510 'CCD <fc 5 ft 

cos ritges^ia^/sffiossAWib^^sa-ri^* 
WJt*^fiTr*ci*^*. mi 

7 tC7jkLttmikWM&&4 75W6550 'Ctlogl 
fflfflBSHrt* 3 0 #a±T* S C» 9 ffiHWC** ft 6 3 
tfffl^OSnigKrtU. 5wt°/o«±mci^ 

JoorWAttsWWif R»XK(c*tt**m© 

[006 7] &fC, *»H<D r a + r * -f ^ J T&Xf r a 

(A) fc£. fiB^&H2 0tC*VrimimNo. 7<D*§ 
S«l«S€:^TKaa»r*r), SI 8 (B) Ufll 8 
(A) «:S^^r{^U/c*£ B B a ffl^^;S^^^c H ' 
19 (A) I*. H2 0K**fMHWRNo. 4©iSi 

m:m-$rmmmM~c*>*) . 019 (b> «hi 9 
(a) tcm^xrffc Ltcmikmi&<Dm&m-e2> m 

1 8 (A) Km1tS»3H«irtt. affi©ttM& (0#© 

<D * a+y*4?\ ©*ffl«r*S. HI 9 (A) CCtj* 
^ftfflttCtt. a«£0«±**#. (0*©;*: 
#l>a<,>SP#) <h/3fB (H*<D/hSC»ei»8B») <omgk 
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[OO68]02Ofc\ #RW© r a + r^^^J 
ra + /3 + r*-^J fcMilir £ 7 flMCDflMKttN 
o. 1-No. 7*JWW* <H2HS4tC7i*UfcK** 
tttSft*) . H2 0CC«, fttCHNo. 7 

nifiS^StiTl^o 8»&H:§*&«. 02-04KK 
<DWm A WJt^rt* 3 . 0%&Lk2 0 %«T©l5Hrtt?* 
»RNo. 3 — No. 7^C(D^fr^/cbT*5 0. * 

[ 0 0 6 9 ] 0 2 1 «*^tC^^II^ D a a©iS3S*iS 
<D— 01***?. 02 1 02OCC08 
^L/cl*f4No. 3— No. 7 5 ttftfi&t ^fcC 
u - Z n - S n RtDftWSIWiJIfcmiB^BOTflPfflOtt 
^STCBBg-r*. ^CCC. C 1/4 OOXIOJ: 5 
5 0 - CKTr «J#«fIB 3 0 fWa±©aWBS**S b . »Ct> 
-C^ODSEBi*^ 4 0 0 ro^iPilS^ 0 . 4 K/# 
feLb 1 0 K/&&LT-Cft$9?2>o C<Dm$mtft$$£tC 

[0070] H^&c, Se*<0— «Wttt8fi*tt"C«H2 
Xl^ftD^c H2 lCC*-r*«9BO«a*ffiW"C 

[007 1 ]i23(t Ttt<Dmm&&it&±&i®M& 

10 02 0tC^-rf#f4No. 3©)fi«;^feo/cCu-Zn- 

mcr&<omm£mvc& (%) *h^^. ««ffl«©4 
o o °c^-c<D^iPiitt«, «aaacw4 2 5 *c«tob$ 

ttO. 4-5K/sec 4 jfflfig^4 5 0'C«±OB$ 
»5-10K/se ct?*o/c 4 
[0072] 02 &&&&&&& 50W4 

oo -a M&#n#3Q#&Lh* ft&msz&o. 4K/ 

sec^e>10K/sec©Wt*nH rM 
50 SAWit^ (%) 3^3%K±«:a*ci*5»*. £tc 
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t&tziatmmumzs 5 0 -curt? ^s-e* 

S. S2 3K*}WSfeffiaS4 0 0-C)!P6 4 5 0 

'c&xommvm&mxtt r « + T * -r ^ j 

^SSg4 5 0 *C*>6 5 5 0 •C&X<Dmm<Df& 

$iyn?tt r« + /s + T3f-f7-j ©*s£lliSB®#-e t tc. 
[0073] ,xic> rgfcfflttea&j tcoo-ciairf 
•s. #fS?B©mS3©±»b/c£:T©f^WT\ 

&gtt 1 5 ttmJSTF. 1/ < « 1 0 amJ^TT**. 

-c&is®i§-r 5ci*i-ct. ja-^s^stt ( jg&sK« 

[0074] d&H&fcSafflK-r-SfcK. S?j£I?I+©ig 

g&i>m**?z>. mar. msK.mLtcmmJM'Ciz, 
Gbxmmmkzmsits . signs 

©Jt*#3 0%-8 0%<fc!fe-5.«fc^(C. &ia©il£fi& 
PUT*-*. £ffl©tb4S#±iE©B-C£>SC ttt. &©& 

•S) . *i»-c. «jt&©<g@&©#iflK:fc^-c. 40 0 
X:J£TFK:ttS*"Ctt5K/s e c £Lt©&*Pj^C&& 

^ag*5x 1 0-1 0 ! K/s e cOffilfl, «fcO 
Jf$U<«l 0'~1 0 s K/s e cCjfflrtttSCi 

[0075] mmmx&^<Dm&it*m-tz>fc<Dii 

Silttt, JSf4tfKB. Fe. Ni. P, Co. N 
b. Ti, Zr^©7C^£i^r&C £^$&-C$)S„ 
•£©gyjtlSl|-£ Cwt%] tl/t«, B«0. 0 0 5- 
0. 5. FeBO. 01-2. 0. NittO. 0 5~ 
0. 2. PttO. 04-0. 2. CottO. 01-2. 
0. NbttO. 01-0. 2. TitJO. 01-1. 
0. ZrttO. 005-0. 5*Sjg^-C*.&. #«C % P 

[0076] ±ia©*KfiW^» ; &4 80-650 

•C©KSF«3 («t»)H ; 3;^<ti4 8 0~6 0 0*C©eH 

©iass^fln&u ^©fiS-c^H»a«rtf-7-c« 

»^L<«i^««:fi£0-r.S (^-r-^^2) . C©flJffi<£ 
^rttKHi^^* 9 0 %fcLL ( «fc «3 K « 9 5 

%) tox. m^nmnm^^c^x. m§m&<D 
miitevatrz. wmjm&vxmxb. 4oo-c« 

T«:&S*-Ctt0. 4K/s e c«±©slg-C^.»b 
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[0077] c©». *$t*gi, < immzftmsmz 

nicum? wmmt4 8 o -7 5 0 -cvmmftt 
u &tcmm&ffi®^t££^xmafti£ikm*wm-$- 
z>. 'A^x> isaf&vtcvuy v^^&m^MK-^v v 

10 U 4 8 0~7 5 0-C©ffiHrt©Sgr&P.gt&3££*T& 
5 :75) . t©B#feffl*fi©)^£»iWL.-t85: 

nmrzct&mix&z. mM&. mm^B-yb^ 
[0078] ±fBOfc<fc5K:. mn%&.cMMiticamm. 

20 m<D&&tk®mit^<D&*3-l l CH>X. 02 4-02 7 4 

m^xm&mtcmi-rz. 

[ 0 0 7 9 ] 02 4 (A) tt$|j§&©*£*fljIS£ 1 9 K 

/seci f^o /cnii^M©^ffla*^-r^a^ 

=?Jt-C*>«3. 02 4 (B) tt02 4 (A) CCg-^TfP 
J$,Utcm5mx$>Z. 02 5 (A) «024 (A) ©— 
WZi&ZbtcmmtWMX&K) . 02 5 (B) U02 5 

(a) icm^xfti&otcm&mx'&z. -7?. 026 

(A) ttl^&O&ifljIK* 1 • 3K/seci Lfcli 

^©^fg^^SiSifa^^liS^^Jfe* 9,02 

30 6 (B) K02 6 (A) K.m-3^Xftf£btcm£.mx$> 
02 7 (A) tt026 (A) ©— &*HZ*.Lt<M®t. 
m%MX$>*), 027 (B)«027 (A) K.&1^X 

[0080] cne>©0*'6W6*>fei^tc I mM&v> 
mssm^^m< ?z c txma,(DmMt&mtiz>. m*. 

02 5 (A) . (B) CCTjrrj^K:. ^iPiiS^l 
9K/seci LtcW&. W-fyfekWim* 1 5 u m«T 

ti/c. — 02 7 (A) . (B) Kifrf J:5«C 
40 3ES=£1. 3K/s e ciU/cJi^ ¥*m§ita&ttl 
5 u m«±T?L*»fe affli (3tB©^W«: TtB*««fail/r 
^/c CC-C. ^»SeS©S«^t*B*X^«tS (J 

i s> (ommicft-oxwfebtc. mzznmc&i . ¥ 

^iSS&S^l 5 /imfclTi-T ^3^*5 K 
[008 1 ] JfWb^ft=©*SSSi©St^t^©§F 

028-03 \*m^xmmnt£.®m-t 

Z>. 02 8 (A) «. Cu*i58. 3wt%, Sn*i 
1. 9wt%. Zn*sj^gPit>^ffifiS*4>o/c^ai#tt 

so j?muag*s5 5 o-c. waiLtkW5o%, w mi/ 



(11) 

m*n-C$>Zo 02 8 (B) (212 8 (A) {Cg-3t>T 
fBSUfcSliWC**,, 02 9 (A) ttS2 8(C*l/fc 

Em. mmm&so%> ®j§sK#5 5o-c. ia&&© 
mk^mMMU*ttmwm>m-ck*>. 029 

(B) »02 9 (A) (c8-3C>Tft^Lfc«5£@r* 
*. 10 

[oo82]S28(A). {B) icvk-rnmmmt. 

3 0 %U±.8 0%&TF-C. ¥*J*S&&&« 1 5 /imOT 

*£„ ^Or. 02 9 (A) . (B) KthTJ^K:. C 
©3f^f*ttSi«g&*>. *SiHfa&. amt^moOMR. 

tc. 

[00831030 (A) tt. Cu#58. 7wt%. 
Sn#2. 3wt%, Znimi&tK>'jffl8.*;t>~y&m 20 
SJM#£. «UtiL'SS* 1 5 5 O'C. Jfffl Ufc#5 0%. if 
fflCa©^$fl^K «fc *&*PiI&# 30K/secil> 

$mMmnx&z. 030 (b)bi3o (a) 

l>Tm£Ufcg&5$0-C*S. 03 1 (A) B:H3 0(Cct 

<D&imm.ifi2 0 k/ s e c t^sikft-cmMLxrp-? 
tcM&&<D&£kw&*m-?mt!kmwm-c*>z. 03 1 
(B) «03 1 (A) icm^x{^Litm^m-c$> 30 

[0 08 4] 03OK^ritSSi&#*>#f6l8© 

aiSti*. *£li&©SMBKttt. JUf&ttntttttft*<!> 
ffli/3ffl(Dil^-C*o-C(3ffl©Jt^W3 0%~8 0%© 

•5. *©as«yc©aotfli»isns. 

[008 5] NNBI«i't>MUBff(Bt/«(C«. ftftfclOA. 
US* a 6©XhUX{C s kiJ i&Stft (8 tS&-?F*9 50 
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Kj£{ft*J£D*. a*a©feS»S*s^:*<.»i. (£•#. 
Sfc&tC) (SfflrtOMBJiSfK^tf-r*. —73. atB© 

ra-cei^-r^o^e^-cfSiBaia^sirr^fcs&K) <s 

Zed?). L»lrvtt«C*.'C*f8AU •fco-UftSftcNNHRE 
[ 0 0 8 6 3 S nOgfflHtt. /3*a©WAt4©|Sj± 

©ffl^b*R»±Tn«. flm«©fiB&&"Cfc. stta&tt 

[ 0 0 8 7 ] 0 3 2 «. ##691© 4 * :7©SffltCOt,> 

•c. m-coften&ttiisii. ^rajnixB#© (-0* 

9. HtSASUgift-CO) tiJUEIt. R^ffisSctcK-r*. 

sy^ut^fr^i/ft**. 03 3t*. mnicnffi&tt 

*m&-fZ>t*o>mW£&t. *©StfflgS*t&a&[«Jfffi 
ULT03 2«C^-r^iSfiE : &»S»^©^ffffiL/© 
mS&fr£*7nl/C<r>4. 03 4tt. SBBSRttfcfcHW 
W0LigK:J»B»JSLt:«KiftS*»4«^©. fftH^ 

j&vm&v&Mg&ZTikL-c^z. 03 5«. mmmtt 
tmmw m 0 L'Aicfmm&Lmcf^mmvxm^m]^ 

%f#S»£©. JfBl/. ©JiSO'f^iS©^^^*^ 
L-Ct,>S. 0* ©SSSrtKtt. #{CJfiFSUt>»fflttH*» 

[0088] KTF. 032 ~0 3 5 %#ff&LT. 

( 1 ) «jB"C©IS*IB««:-3»,»T: (03 2) 

tg©®atk*« 97~70%tr ffl©ffiffitt^» 3 ~ 3 
0%. WSU<«affi©fflfflit***9 5~7 0%tri 
©MSItk^*! 5~3 0%t*5. affl©¥*^&Stt 1 5 

*4S (C©J©£-fctfS&) tt8 amtlT. »Sb<tt5/i 

«c. Tffi©»t»B (i?$8MmfelT) iffi&StiXt.* 

TtHCSniSSaSwt?^^^**). m«02 
-0 4 (C^-rHSSt^ 1 ~ 5 f« 1 4 ~ 1 8 %r* -ofc. 
[0089] r a +/3 + r ^-f?'J ©St^tta + /3+T 
©BSa«*«»^. a*B©ffi«lt^3:4 0-9 4%t?* 
0. <Sffl<!:TtB©&*©fl5W£^«3~3 0%"C*6. 
mii02~04tCmU?t*iSW6~l 2-C«. ati*5 
65-82. 5%. <3tB#9. 8-13. 4%. rtB*l 
4~24%-C*ofc„ atg<t/8tB©sp-i^S«l 5/xm 
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2-04fc^T^#i6— 1 2^**1 1— 1 3. 4%T 

[0 09 0] r a +^-v;l<£*>f:/j <DHai«a+/3 
^38^:^. /3fflCDMaJ:b^«2 0%tU:, 
U<tt2 5%tt±T&»3, m«02-04^THi& 10 
mi 3-1 5t(i2 3. 1-25. 6%T£>-^c. affl 
£ *H0?«^M&aK 1 5 ix m«T. L < 1 

[009 1 ] ra+^{fc/3^>r^J <D«itto+ 0CD*£ 
SUMSSfcfeo. /3ffl<Dffigitimi 5%fcLL, #£b< 

«2o%«±^o, m«B2-B4fc^-ne»wi 

6-19t»2 3-3 8%-C*o/c 0 atft&tWBcD^ 
mtSfittStt 1 5 // m«T, Jf $ U < (i 1 0 MmKTFC 

^2~04«:7n*r*5iP9l 6-1 9T?«2. 5-7. 20 
lwt%„ -C*o/c 0 

[0092] ( 2 ) j&RgjjnXB*© (WSSSg^'CCT)) 
figfflBJCO^t (03 2) 

±X <DZ A zf(Dfm*K SteSSS«r a + (8 CD&Jiffl 
0«G>ffi»I**«:3 0-8 0%T*S e affl 
»tfflffl©¥^*tt»* 1 5 <2 mfetT. » £ L < « 1 

[0 09 3] (3)jBfl»COl>t (H3 2) 

r a + r r« + <8 + t^-f <DHg3r 30 

J^WJb©Zn4««**3 7-46w t9«?*tK 

U». i*W&SnfttlttO. 9-7wtm6. 
0U*«H2— H4«cST ra+r^-/^J o^fetfjl- 
5*Cfct, a8f^±(DZnMt* 5 3 7. 8-44wt 
^ttWSnMi3!)U-5wt%r^o/c B 

Ta + G + rZJ?} <D^fe{?96-l 2ttt, ASKt± 
©ZnSfW4 1. 5-44wt%, ^ftWSnM 
API. 5-3. 5wt%^o/t, 

[0094] ra + y-7Jl/j3^^^J OH^'Ctiv M 40 
W iOZ nMl^ 3 7 -4 4 w t 0 , 
*m«tt*»*fcftictt3 8-4 4 w t 

«*OT2Ha4ecjnrwfcWi 3-1 5 

i©ZnS#IB4 1. 8— 4 4wt%r*ofCo 
WftSn^W&BO. 5wt%**gt?£>£o 

[0095] ra+stfbs^-r^j ©tartt, s»w 

±0 Z n Mi^ 3 7 - 4 4 w t 0 /o-e ^ AtfttttRI 
Stt£i¥&/c&K:{3:3 8-4 4 w t%##£Ll>. 

-mA^-rmmmi 6-1 9 -era, jytK:U:<DZn^ 50 
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Wfi#4 0. 1-42. 6wt%, ^WSnMl^ 
0. 8 — 3. 6wt%-C*o/c 0 

[0 0 9 6] (5) H^<D^ftCCO^T (03 3) 
fl£B&Z)&B3£ra5x 1 0*-l 0 J K/sec, Ef* 
L< ttl 0*-l 0 s K/s e c-C&So 1 0 1 

K/s e c«T^e;l/7 7Xt^K:^6^^±fKfiir*> 
-2). e@^CD»*l)jISB4 0 0 -CfeTRtft S S*C«5 K 
/s e c«±r*^. 

[0 09 7] ( 6 ) fi*&ffl««J»FHW ffil/"Cf#£^<D 
iPlfflffll^ftJCOl^ (03 3) 

mmL&f<Dm&i*4 8 0-6 5 o*c~c$>*). *?gu<ra 

4 8 0-6 00 °CT BffflS«4>*«9 0 %feLb 5? 

$i<«9 s^kui-c^^o JfmU^O^j^B. 4 

0 0'CHT«:ttS*T\ ra + r^^J «0. 4-5 
K/sec, r a +/3 + r «0. 4— 10K/ 
sec, ra + y-7;l/|8jr^^j|i0. 4°C/sec 
tLL. r a +^{b/3^^^J «5-1 0 0 0K/sec 
T^^o a2-04^nUSWI'C«. r a + 

r#-^J (HffiWIi-5), ro£ + /3 + r ^^^j 

mmi 3-1 5) «f^«&«»?^aa«so. sk(2 

gAq0 0K/sec (*#) T*o/c 0 
[009 8] ( 7 ) S«ffla*J»HSiS'C#e^(D^ 
OTHiLiiBiigOM^^t (S3 4) 

fc>£T4 0 0*CkTRCfc££T0. 4 •CfcJ±r*ft« J: 

C»iC^#jm ±S2 (6) rm^Lz/c^nipiar 
mmmM<oumt4 8 0-7 5 o°crc*o % «*. 

B0 2-H4«:^'rilSSW'C«5 0 0-6 0 0'CTNfc 
®5g(DSiSB« 1 ^U<«l/s e c«±r*^o 

lKtttc!»^aft». ±ta (6) rjfi^fc»fflb«o* 
ft<fcptfrca& 0 

[0 09 9] ( 8 ) t»Iffi^MItf#^^« 

fffflu j»n»^tf<iWfta©*frccoi^r (035) 
ttMJfffli/OftftBiE (7) rsiWL//c-eniPi«'C 

B8^6*r4 0 0°c«TK:^^^-co. 4-c«_hr&*u* 

Jrir^irOjAlSUttt. ±B (7) rtfti»l//c^ft<bl*M£ 

ii4 0 0-5 5 0 , Ct?3 0#«±m ra + /3 + r* 
^^J «4 5 0-5 5 0°C-C3 0«?J«Ji«^. r a +® 
<t/3^-<^j «4 7 5-5 5 0 , Ct3 0#K±§^ 
^> a ±IB (6) ra^fcffUU 

[0100] «Jh, *«B8{C*»^S jt«R^*©HJi* 
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-Bca^S. #2S9JK:fie5a+f3 + T. a + T. «+>» 
-v;l,|8Rtfa+&{ti8*^:/©3t3Itt. 

*8Jl. VT+s7W4>mt. fC11S3.SI£©fie**>e>» 
ff*m>&ftTUftJllJftDf&K:. ge*tJ3IMfflg. 

mmmotcuxDrnti^M:. te*^. mm. jar** 

7tt£1timn®}V&mT!&2>. «Tfc:»-3#>©£ ! #09*r 
[ 0 1 0 2 ] a 3 6 »^6Hj©«^4ffiffl Ofc*^* 

cm^-r. —^<Dfrii>zmmo>x*^*&2 ice. 

-iXJEfiU-C*SiBt£E<D/h3t>«t^2 3«:^Lt: > 
h2 5#J£g£i**l-COS. ##2 1 ©JH£f«JJ5»:0. 2 
mmUltt*?), iBI^&tfx^ KDSffiW/fiiO. 1 
mmfiLkT**. 03 7{C^L/fc8d©^-C». *t2 7 

ffiffls*iri>s. B3 8tc5vrjgKgn©0«-ett. W7 

-ffl*-* 3 1 ^<Dmm^M=3 3 «C#ffeg§«:<fcS3^© 

»jfia^«tr>6ti-cc>4. B3 9tc^-r§6«:sj©«t? 

12. £V3 5 . 3 7. 39 n®*Eff#4 1 tCfcWPiCCff 

[0 1 0 3] 04 0. 4 1SCX4 2«. #S&9§©SSil* 
ffiffl OtafejMOffA&l*-*'. 04 0 tti£*§®©£#© 
VMBZfxLXl.iZ. 04O{C7^f «=fc^(c. A*^5 1 
K.mm$tlttmEfi5 3t. C©jgi0E#5 3*>6©jli* 

fflSnri**. JWfcfl-Jfctt. 04 lK^-r«EE^F5 3X 
«#«6 1i#«6 3 (^?f>fTSlfcSJ») i 
(C. Sfc. B4 2tC*T321#L#5 7-Ctt#?i7 1 (<" 

[0104] *^tcff & JtfHttittM^cnHlt&Ccft 
«n,»©r. *«IMgPa a D©Si5**<-r'Sc<fc*s-c*s. 

Afttwct*. *&*&©j i sa»-c»-^aE©*>*ss 

*BE#(Sg5«c tt 1 7 . 5kg/ci' ©WEEttS6#§? 

*s. $e*. i oomm©nefjg«©*^ft©fHS^ 

Jlttl. Omm~l. 5mm?IK«:ifcjes*vci,>fc. C 
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0. 8 mm— 1 . 2mmmSiCthCt1fiX^Z>o 
[0105] MIC. *IHB©StSa#3l?<Jte* 1 J:<'>©T?gj 

ffltoJMf&tffi&xz, S/c. &faj£tfePffio©-effa& 

<. 6 0 0*C«Tt?©<ffiat^Bg«>nIffiJQ:Ci*6. ® 

[0 106] &5mK.W}a+8 + r. a + T. 

10 mfHm?Z>J:'5K.m#>Xfc<> ge*36>6Stffl*Jfflt»6n 
-ci^fcfc©. fie*»xf->u^^^-;KOJ:5ttS!l©^ 
JS#flH,»6*rCUfcfc©. *s<tc;fie*»#^K»^* 1 fll 

[0107] a>*tt. >Pm A. ^i?p D B te icmfii* 

«w» e*t. *wt. imtisxamt&xv&w&Rvn 
mmvt. *ras. si*iJn a D. -en6©ffls». row* 

^. HUM*. S^DOX. Mti. *HBU 9l«t*. fflS. * 
^Br. «*tfi59K. a-;USJg. KJS. Xb*->y. *lf 

20 mi. JSiEMi. ****^-aaanx ©*trax. § 
awimtnx; *» J: owBraoxtt i-©s»rax«: j: o it e. 
tifcjwi***. *nii&. uhca. -ene>©tts:i*. a 

©#s^ffi*8i*j6;*ftfcSSffljRW. *ra n a a . ®^ 

anna 

[0108] C2> ®mm&m&& 

30 h7^?r>a >S5a a c f a ¥T . wsw 

fcf*h 

[0109] C2-2)/bSRO f ^MflSS£lfli8l5D a p 

X;U. i>y>^o ? ^i'. da*. ^SSfd. «A« 
#-T«). FT'^> FA», vx^f. Iglb^SP 

□i. WAtfx*y»-. s/+7i-ftt'. its 

8&S. /OF** if. ^46^. s 

so [oiio] c2-3)S^}imiiffla5 D a d 
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X>k j^^n?*^^ -=e-*g&?p. 0fl*«. # 
B-t-JW. KT^VFA-. 7 FjfSS&A. 

gfgg. maMBA. 09* 

-*«A. WU*tt«f*tt£. &&SPD a p. MX-tfttBH io 
*f^. />>F*tt2. 3IWU. 

&<Sf. 

[0111] (3)^W9ia a p 

*W. iPffif. MSI*, k «S*^ 20 

x>*»^a? *-£8PA. 01*. t*. # 

A. m<£Kff#&£. «*K*-^. FT 

/\>F;k rtilgi5p D p. 09*.«^-*-. 

p d p. mt&AEttre. ¥7. /*>F>Mt£. ^PtiSP 

jpffislO^aJA. 0W.tf#^-. *? v tfXF 

30 

[0 112] C3-2)MffiflffiABi 

(3-3):&SSS:C^©SBp a p 
(3-4) >"<7ffl§B A 

(3-6) isis 9x3.1)1/ vt& tcD^m^m^s, 

#-f5-p!SA, WitKjHf-f-. /W^fci*. *B§&fi 40 
[0113] (4)^SfflSPp a p 



*a. mwt^sok ttfr#«c£. 09* 
tt^y*. map*. jwp-w^fcir. 

(4-2)®ISISfflSl5p 3 p 
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hS5p a p. 09*.«tfXh>. U^-. 

c*-4)?tx8A1SA 
[0114] cs^msuHAfflaWo 

C5-l)?lKm^Sfflgl5a a p 

7>X. *t 7 h^U-t, CD^I/ 

— MfctfLD:/!'— ^©SPA, 09*.tfiag5-?£.&. W. 
V -«>-->. Xf-*3-><£i'. 
(5-2)^(* • «fMfSPAS»9A 

*-a£MMba. ^mm. *s 

g. tfxffi'g. tfx-'X.ii/. i$E#. 

[0115] cs-symm^tm&m^s, 
(5-4)St,>ts. mxfWssi^, 

A^^s^SBA. h vi/>gf5 a a p 0 

(5-6)M^mmis n a DffiSBD°p 
(5-7) «a • mTSSSfflgPp?! 

A. J6taSa5A. «jSt^7 fSSA. m^P#. ^V^* 

;v^-§Pp a p. ttinmm. ma. mtfes^. 

[0116] (6)flE^ffl B a p 
(6-l)J*tt 

e. 

p d p. M*.tf*--< ^>y. ffi, Stifef. S/*»*-. ^ 
[0117] (6-2)rt^p a p 

^f9a5p a p. «*tf*r0^-f^. FTSR 
tSRK«ttt. BfeBPffflA. W*.^*^ 
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*}-- 7)i>m. r-rfhjm. Ko^. u-;k 

(6-3) tfttftlMIA 
[0118] (7)ffiS5(StSffigRS, 

C7-l)3fe3S«g;Rtf SIS • fta'J«Sfflg|5a D n 

#-r-/-, v9>K U>X-»r 

[0119] C8)mf2=&. mmms, 

»k wmhisj. mm 
ZT—zr=7-®&. ®mm*)i&m},> ttw? 20 

[0120] C^t&gfckieg. /<*?RCMct&ia 

K KCPS?3-f>K ^vit-, Mm.. 

A-*-x % it to, JMkX?*-. yMkttm& 

2>^U^M#»*«I. 2^ 30 

[0121] cuomtA. flKS&A 

trrx. -;>y> k fits* zftt-f-. *-A?v— 

A. 3Sc«^> 7r*:>— SPA. 

V sfeRfr ^gfiPAR IRtfcASPA. 

watf-ymsi. fig 

[0122] (12)». 

&*4. ». ?£. #X&£**An*{B 

a3)BSSA 

^X. F*J*&gtS|5A. S*4gJlSBA. 50 
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^>v-. it. *>-ro. ». © 
f»;a\ m&M. mtbivtm* «s5-&. * 

[0123] (15)Ag. Bflt£i£BA 

U7<)*}. =74*-. SIS, Jr+ZZZ-Xif 

m. 70S. =i-f>. i^o*. *r-. f^7u- 
iiija. iiffl7u-A. mmrnrn. tea 

[0 124] 
[Hm©(9#<cSi?8] 

[01] Mme>3SMomitA& *ECu. *«Zn. Raf 

[E12] 3t:^©ji^©a ^ <ommm t se*©^©» 
[03] ^Hj©sm©a^©nfSF!iits*©iia3©^ 

[04] 2(s:^©||^©a^©ll*6WiSe*©3S^©^ 

[05] if wmsi&mmjM<D--m*7i<-f 70-ft- 
[06] *^©n^©su»^a©2o©siswiise* 

[07] 2fc3iiE©ltSS©8i§;£&© 2 o<D*Jfet^l 

©ssfg#i£©— CTK-pt^r. f^ra8Jis©^frii?p a p©ie 

[08] ffl£lia&J#r©SItt (S^i^iiK) SM© 

[09] mmmk<D&$k*%. ^ itm-c$> * . 
[010] mm&mofi&zmiotcmmm'c&z. 

[011] Wxa-^aV^tt^©^*^^^ 
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[012] M*v-V*^&fmmLVl5&*Wm-?Z> 

[iai4] Mfcxm&mtimm<>ym%:Z&i'fc3i~c*> 
z. 

[015] r a +5S{t<s*^:/j ©msitcB&g-rs&o 

S. 10 
[016] (3ta+<DSniggi4 0 0-C*-C©^aiB#Pa 

[017] *§m<o r a +9S<fcj3 * ©sstsfcft-r 

Sgy(BI©^£*bfc3|-C&*. 

[018] (A) B. :*3£lp!© r a +T^-f rrj ©3f^ 
©-HJ6Pfl©iKSiaS$=&^TSi®^S-C4)0. (B) 
B. (A) {CS-^^-CfPfiSU/tS^-C*-?.., 

[019] (A) B. #2691© r a + i 3+T^-/'^'J © 

(B)B. (A) K:S-3^tT^fi£L./c«^0-C*S. 20 
[020] #269]© r a + T $-f^J &tf ra+/3 + T 

[02 1 ] $S95© r a + T*-f^J X» fa + l3 + T 

tS-T ^ a - 3- + - h v $> z> . 

[022] W£onM*m^tc*tmu&<t)®3£mc> 
— flte^T -7 o - - h s . 

[023] ra + T^-f^J ra + /3 + T 

[024] (A) B. Hg&©#iPjI&£ 1 9K/s e 
(B) B. (A) KS^^-rfPfiSL/c^ 

:£0-c*£. 

[02 5] (A) B. 02 4 (A) ©— SB£ilfc*:Lft:Si 
SSgtafKr&O. (B) B. (A) tC*-3kvcfftKLfc 
«££0r*>.5>„ 

[02 6] (A) B«jt&©&iPiIK£ 1 . 3K/se 

c t b fc^j&ffl^^wesifi^i^^-r^ 40 

m%M-C$>*). (B)B. (A) Kl-5l,>tMlfcI 
5S0T**., 

[02 7] (A) B. 02 6 (A) ©— §B£f!fc*:l,fc^ 
S^3fX-C*f3. (B) B. (A) K^lvCfffttsfc 
«5K0-C*5„ 

[028] (A) B. Sn*l. 9w t%-gA,tcfmm 

(B) B. (a) fc*-3»r»"Cf|ySLfc#Kia 
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[02 9] (A) B. 02 8 (A) CC^UfcSS^eU'j. 
hfc&RflfajiU »MK2 0K/sec-C^LTff 

(B) B. (A) Kg^TmSLft:gl5£0-C&S. 
[030] (A) B. Sn£2. 3wt%t^cSSBf 
tt=fc&lffl«>tBOU fflffll,&tC3 0K/s e crtf&Pt/ 

X-C*»K (B) B. (A) {cS-5t»-C^fiKL/fc«^0 

[03 1 ] (A) B. 03 0 (A) tC^n-f St^U* f- 
*MU1NB£U «2 0K/s e cr^aJL--CfPt> 

fc«^3g 0 a a©saa^ ; &^-rps^^«'cs > 9 . 

(B) B. (A) CcS-5^tfPfiSl/fcSS;0-C«>S 

[032] xftwvnmo&ikm&tmi.ic^r. » 
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